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Pulses, as defined by the Food and Agriculture Organization of the U.N., encompass a narrower class of legumes

harvested as a dry grain that includes dry beans, peas, chickpeas and lentils. Other legumes that are harvested while they

are still green, contain significant levels of oil (e.g., soybeans and peanuts), or are garden vegetable varieties such as

green peas and green beans are not considered pulses. There are hundreds of varieties of pulses grown around the

world; however, the most commonly consumed pulses in the U.S. are dry beans (e.g., pinto, black and kidney beans),

chickpeas, lentils and dry peas.
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1. Introduction

Legumes, including pulses, have been shown to have many health benefits. Higher intakes of legumes have been

associated with satiety, weight management, improved gastrointestinal health, reduced risk of certain types of cancer,

cardiovascular disease, hypertension and diabetes . Pulses contain phytochemicals or non-nutritive

bioactive components, which may have important health benefits . They are a significant source of many nutrients, such

as complex carbohydrate, protein, fiber, folate, iron, magnesium, and potassium and are a good source of many other

nutrients (e.g., choline, zinc, selenium, phosphorus, and thiamin). For this reason, they are considered a nutrient dense

food. Nutrient density is often used to qualify foods based on a given amount, standard serving, or calorie level and is

calculated most often by expressing the amount of a specific nutrient per 100 g of food or per 1000 kcal of intake.

The 2020–2025 Dietary Guidelines  recommend consuming 1.5 cups of legumes defined as beans and peas per week

as part of the vegetable group. However, given their high levels of protein, they can also count as a protein food.

Therefore, as a replacement for meat, the relative contribution of pulses to the diet could exceed recommendations set for

the vegetable group; however, most often they are consumed in place of other vegetables . Pulses also contain 50–

65% carbohydrate including resistance starch, soluble and insoluble fiber, and have a low glycemic index which may be

beneficial for blood glucose management .

Despite dietary recommendations encouraging consumption of legumes, prevalence estimates from population studies of

the National Health and Nutrition Examination Survey (NHANES) data from 1999–2002 showed that less than 8% of

Americans were consuming pulses on any given day  and there is little evidence that this consumption level has

changed since then.

To support dietary guidance that encourages healthy diet patterns with higher intakes of plant-based foods, an updated

perspective on pulse consumption and their impact on diet quality is needed. Therefore, the purpose of this study is to

update the literature on pulse consumption in U.S. adults by evaluating trends in intake over a 10-year period among

pulse consumers and to examine the impact that pulses have on nutrient intakes. These data will contribute to our

understanding of the role of pulses in the U.S. diet.

2. Development and Findings

Based on a nationally representative sample of adults’ ≥19 years, pulse intakes for the total population and for pulse

consumers have remained relatively stable from 2003 to 2014. With the exception of the present study, there is limited

data evaluating consumption of pulses over time and few studies that examine pulses as a separate subgroup of

legumes. Rehm et al.  examined trends from 1999–2010 in intake of nuts, seeds and legumes as a subcategory for

scoring dietary quality according to the American Heart Association’s 2020 Strategic Impact Goals. Results showed an

increase for the subcategory, but was attributable to increases in nuts and seeds and not legumes. In a more recent study

using NHANES 2011–2014, 2-day median intake of pulses were the same across the 4-year period . The only other
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evidence that intakes of legumes or pulses have changed very little are general reports on WWEIA, and NHANES data

that compared total vegetable intake, which includes legumes, in 2003–2004 and 2015–2016 .

There is also very little comparable data available on trends in global intakes specific to pulses. Data are country specific

and inconsistent due to variability in economic factors (e.g., income, cost of pulses, production of animal sources of

protein) that impact consumption of pulses . The average level of global consumption as reported by the Food and

Agriculture Organization is 21 g per capita per day and has not changed in three decades. These data, however, are

based on per capita supply or the availability of pulses for use as food as an estimate of the average consumption. While

not directly comparable, the data do offer some insight into overall consumption levels. The highest level of consumption

based on per capita supply is Latin America and the Caribbean at 34 g per capita per day. South Asia and sub-Saharan

Africa also have higher levels of consumption (33 g) than all other countries including North America with a level of

consumption reported at 11 g . Per capita daily pulse consumption based on our intake data was about 19 g.

Depending on pulse type, 1/2 cup of cooked pulses weighs between 82 and 100 g and to meet the current 1.5 cup weekly

recommendation according to the dietary guidelines , an individual would have to consume 246–300 g of cooked pulses

per week and per capita daily pulse consumption would have to be 35–43 g per day which is considerably higher than the

per capital daily consumption reported in 2013–2014.

The amount of pulses consumed by pulse consumers in this study (~71 g/day) is lower than previously reported data on

pulses from NHANES 1999–2002 which was based on a single day of intake (~122 g/day) . Similarly, in a Canadian

study over a similar time period, pulse intake from a single day was 113 g/day . The differences among these studies

are also quite evident in the distribution of pulse intake across the quartiles and may be explained by differences in the

analysis of 1 day of intake in the earlier study  vs. 2 days of intake in the current study. In this study, pulse intake was

calculated as the average across 2 days with a pulse consumer defined as consuming pulses on at least 1 of 2 days.

Unless pulses are consumed on both days, the average consumption across two days would be lower compared to when

pulses are only consumed on 1 day.

There are also notable differences in the prevalence of pulse consumption reported among the previous survey published

in 2009 , a Canadian study  and the current analysis. This current study found that 27% of U.S. adults reported

consuming pulses on at least one day of their reported 2 days of intake and was considerably higher than the previous

single day estimate of 7.9%  in the U.S. and 13% in Canada  These discrepancies were likely influenced by the

number of days of intake examined and the frequency of pulse consumption in their respective populations. For

episodically consumed foods (i.e., foods not consumed every day), more days of intake likely captured more respondents

who were pulse consumers. For this reason, the use of both days may be more useful for describing population-based

consumption patterns of episodically consumed foods . Other factors such as sample size and ethnicity may also

explain differences in prevalence and pulse intake estimates among these studies. For example, the Canadian study had

twice the sample size than that of the U.S. study  with a high consumption of mung beans attributable to a high

proportion of Asians in the sample . Several studies have reported on the increases in nutrient density or diet quality in

pulse or legume consumers  including some nutrients of concern, such as fiber, potassium, choline and

magnesium as identified by the Dietary Guidelines Committee . The data from this study support findings found in the

earlier study on reported adult intakes from NHANES 1999–2002 for pulse consumers . Nutrient intakes and energy

adjusted nutrient intakes or nutrient density (amount of nutrient per 1000 kcal) of several key nutrients including fiber, iron,

magnesium, zinc, selenium, phosphorus, potassium, folate, and choline were higher in consumers than non-consumers.

The most pronounced improvements in nutrient intakes were seen at average intakes of greater than 69 g (<1/2 cup) of

pulses across 2 days of intake. Fiber intakes were significantly higher in pulse consumers compared to non-consumers

even at the lowest level of intake (~17 g/day). Increases in energy and percent of calories from carbohydrate were

greatest at the highest levels of pulse consumption (i.e., 3rd and 4th quartile) and percent calories from fat was lower in

pulse consumers than non-consumers. This finding, in part, may be explained by the sources of pulse containing foods.

Similar to what was previously reported by Mitchell et al. , food sources of pulses in the U.S. are largely from dry beans

with a prevalence of 25% of the population consuming dry beans in the U.S. population over 2 days (data not shown). Dry

beans were consumed by themselves, as the main ingredient in a side dish (e.g., baked beans and other canned dry

beans), or as dry beans consumed in mixed dishes (e.g., burritos, beans and rice, chili, and soup). Hummus or chickpeas

represented approximately 2% of all pulse consumers. The prevalence of other sources (lentils and dry peas) consumed

were too low (<1% of all pulse consumers) to accurately estimate consumption.

Understanding the limitations of the dietary exposure literature relative to pulse consumption is important for the future

direction of the research. Errors in self-reported dietary intake are inherent in all dietary exposure research and have been

well documented in the literature including memory issues, under and over reporting of food intake and errors in portion

size estimation . NHANES and other populations-based dietary surveys capture cross-sectional dietary intakes and
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may not represent longer-term usual intake. These data are usually from a single day or 2 days of intake and are difficult

to translate into consumption patterns over the course of week; which is the time frame used to provide dietary guidance

in the U.S. This is particularly true for episodically consumed foods. Even with these efforts to characterize pulse

consumers (pulse consumption on at least 1 day of intake) by disaggregating food sources that contain small quantities of

pulses, there are likely sample respondents that consume pulses less frequently that were classified as non-consumers

(no pulses consumed on either day of intake). Therefore, in this study and other cross-sectional surveys, the data may not

be a true comparison of consumers and non-consumers, but rather an accounting of pulse intake and the impact on

nutrient intakes on days when pulses were consumed.

The Dietary Guidelines recommend healthier dietary patterns by focusing on variety, nutrient density, and amounts of

foods to stay within calorie limits. In the 2015–2020 Dietary Guidelines for Americans, the recommendations for the

category of legumes (dry beans and peas) were updated so that they could be counted as both a vegetable and as a

protein food . Previous guidelines have often times confused consumers and health professionals by ambiguous

terminology or by counting legumes in one of two groups (vegetable and meat or protein foods) but not both. Thus, the

ability to count pulses as both a vegetable and protein, can better help consumers remain within caloric limits of the

dietary patterns. In the most recent iteration of the Dietary Guidelines for Americans 2020–2025, the terminology for the

vegetable subgroup legumes (dry beans and peas) has been replaced with beans, peas and lentils . Further clarification

has been added about the subcategory, beans, peas and lentils, including that they are also known as pulses. This

change removes some of the ambiguity around the broader category of legumes that may have previously confused

consumers.

There are many perceived barriers to consuming pulses including difficulty and time-consuming aspects of cooking dry

forms, gastrointestinal discomfort, cultural and traditional influences, sensory issues and lack of diverse food choices

containing pulses . A strategy suggested by the Dietary Guidelines  is to use legumes or nuts and seeds in mixed

dishes as a substitute for other foods that are often overconsumed and/or higher in saturated fat, sodium or refined

carbohydrate. This shift to a more plant-based diet is sometimes referred to as a flexitarian approach to eating, is

becoming increasingly popular because of its perceived health and sustainability benefit by encouraging plant-based

protein sources such as pulses while allowing for some meat in moderation. In a recent study, food pattern or menu

modeling by substituting less healthy dips and spreads with hummus showed that this simple substitution can reduce

energy intake, increase protein intake, and more easily facilitate an increase in legume or vegetable recommendations .

Additionally, pulses contain complex carbohydrate and resistant starch and can easily replace foods that are a significant

source of refined carbohydrates. With double the amount of protein found in wheat and about three times the amount of

protein in rice, pulses may be a more nutrient dense alternative.

The unique composition of pulses makes them well suited for incorporation into a multitude of products. For example,

flours made from pulses have been incorporated into snack foods, bread products, meat products, pastas, cereals, soups

and beverages. More innovative food technologies could play a role in overcoming hurdles to increase pulse consumption

making pulse-based food sources more palatable and nutritious. Future research from national food intake surveys that

quantify the impact of pulse ingredients as additions and/or replacements in multi-component foods will be important to

further capture the impact of pulses on nutrient intakes and to develop other strategies to increase intake.

As dietary guidance continues to evolve, it is also essential that future research aims to understand the effect of pulses on

nutrient and food group intakes in a dynamic marketplace. In this study, trends in intakes over a 10-year period from

2003–2014 have remained stable. With the growing interest in a more sustainable food supply, and more knowledge

about plant-based diets and healthier dietary patterns, increases in pulse intake could be on the horizon. Intakes of

important nutrients were significantly higher in adults on days when pulses were consumed suggesting that diet quality

could be improved by consuming pulses more frequently. Moving the U.S. diet towards a more sustainable and healthier

dietary pattern that includes more pulses could have a significant public health impact.

References

1. Singh, J.; Basu, P.S. Non-Nutritive Bioactive Compounds in Pulses and Their Impact on Human Health: An Overview. F
ood Nutr. Sci. 2012, 03, 1664–1672.

2. Messina, V. Nutritional and health benefits of dried beans. Am. J. Clin. Nutr. 2014, 100, 437S–442S.

3. Mudryj, A.N.; Yu, N.; Aukema, H. Nutritional and health benefits of pulses. Appl. Physiol. Nutr. Metab. 2014, 39, 1197–1
204.

[19]

[9]

[20] [16]

[8]



4. Kim, S.J.; de Souza, R.J.; Choo, V.L.; Ha, V.; Cozma, A.I.; Chiavaroli, L.; Mirrahimi, A.; Mejia, S.B.; di Buono, M.; Berns
tein, A.M.; et al. Effects of dietary pulse consumption on body weight: A systematic review and meta-analysis of random
ized controlled trials. Am. J. Clin. Nutr. 2016, 103, 1213–1223.

5. Marventano, S.; Pulido, M.I.; Sánchez-González, C.; Godos, J.; Speciani, A.; Galvano, F.; Grosso, G. Legume consum
ption and CVD risk: A systematic review and meta-analysis. Public Health Nutr. 2016, 20, 245–254.

6. Wallace, T.C.; Murray, R.; Zelman, K.M. The Nutritional Value and Health Benefits of Chickpeas and Hummus. Nutrient
s 2016, 8, 766.

7. Padhi, E.M.; Ramdath, D.D. A review of the relationship between pulse consumption and reduction of cardiovascular di
sease risk factors. J. Funct. Foods 2017, 38, 635–643.

8. O’Neil, E.; Nicklas, A.; Fulgoni III, V.L. Chickpeas and hummus are associated with better nutrient intake, diet quality, a
nd levels of some cardiovascular risk factors: National health and nutrition examination survey 2003–2010. Nutr. Food
Sci. 2014, 4, 254.

9. U.S. Department of Agriculture and U.S. Department of Health and Human Services. Dietary Guidelines for Americans,
2020–2025, 9th ed.; U.S. Department of Agriculture and U.S. Department of Health and Human Services: Washington,
DC, USA, December 2020. Available online: DietaryGuidelines.gov (accessed on 1 June 2021).

10. Mitchell, D.C.; Lawrence, F.R.; Hartman, T.J.; Curran, J.M. Consumption of Dry Beans, Peas, and Lentils Could Improv
e Diet Quality in the US Population. J. Am. Diet. Assoc. 2009, 109, 909–913.

11. Havemeier, S.; Erickson, J.; Slavin, J. Dietary guidance for pulses: The challenge and opportunity to be part of both the
vegetable and protein food groups. Ann. N. Y. Acad. Sci. 2017, 1392, 58–66.

12. Rehm, C.; Penalvo, J.L.; Afshin, A.; Mozaffarian, D. Dietary Intake Among US Adults, 1999–2012. JAMA 2016, 315, 25
42–2553.

13. Perera, T.; Russo, C.; Takata, Y.; Bobe, G. Legume Consumption Patterns in US Adults: National Health and Nutrition E
xamination Survey 2011–2014 and Beans, Lentils, Peas 2017 Survey. Nutrients 2020, 12, 1237.

14. Bowman, S.A.; Clemens, J.C.; Friday, J.E.; Lynch, K.L.; LaComb, R.P.; Moshfegh, A.J. Food Patterns Equivalents Intak
es by Americans: What We Eat in America, NHANES 2003-2004 and 2013-2014; U.S. Department of Agriculture: Wash
ington, DC, USA, 2017.

15. Rawal, V.; Navarro, D.K. The Global Economy of Pulses; Food and Agriculture Organization of the United Nations: Ro
me, Italy, 2019.

16. Mudryj, A.N.; Yu, N.; Hartman, T.J.; Mitchell, D.C.; Lawrence, F.R.; Aukema, H. Pulse consumption in Canadian adults i
nfluences nutrient intakes. Br. J. Nutr. 2012, 108, S27–S36.

17. Ahluwalia, N.; Dwyer, J.; Terry, A.; Moshfegh, A.; Johnson, C. Update on NHANES Dietary Data: Focus on Collection, R
elease, Analytical Considerations, and Uses to Inform Public Policy. Adv. Nutr. 2016, 7, 121–134.

18. Papanikolaou, Y.; Fulgoni, V.L., III. Bean consumption is associated with greater nutrient intake, reduced systolic blood
pres-sure, lower body weight, and a smaller waist circumference in adults: Results from the National Health and Nutriti
on Examination Survey 1999–2002. J. Am. Coll. Nutr. 2008, 27, 569–576.

19. US Department of Health and Human Services. Dietary Guidelines for Americans 2015–2020; Skyhorse Publishing In
c.: New York, NY, USA, 2017.

20. Polak, R.; Phillips, E.M.; Campbell, A. Legumes: Health Benefits and Culinary Approaches to Increase Intake. Clin. Dia
betes 2015, 33, 198–205.

Retrieved from https://encyclopedia.pub/entry/history/show/34639


